Background: Heterosexual anal and oral sex are related to the acquisi-
A nal and oral sex are common sexual practices among heterosexuals, and the prevalence of these behaviors tends to increase with age. 1 A 2002 to 2003 United States (US) national probability survey found that more than 75% of men and women had ever engaged in oral sex, and half of all adolescents had received oral sex. 2 A more recent analysis using 2009 to 2010 NHANES data found a slightly higher oral sex prevalence (>80%) among men and women. 3 Reports of receiving oral sex were slightly lower among adolescent males (47%) and females (41%) compared with older age groups, respectively. Prevalence of heterosexual anal intercourse (HAI) varies by age and subgroups. 4 Previous studies estimate that between 25% and 44% of men and 16% and 36% of women have engaged in HAI in their lifetimes.
2,5-8 Leichliter et al. found that the percentage of men and women engaging in lifetime anal and oral sex was higher in those aged 20 to 24 years compared with those aged 15 to 19 years. Heterosexual anal intercourse has also been associated with risk behaviors, such as concurrent and multiple partnerships, and drug and alcohol use. 5 Individuals, especially youth, may engage in oral sex instead of vaginal sex because they believe it to be less risky for sexually transmitted disease (STD) transmission and pregnancy. 9, 10 Though the risk for oral sex is lower compared with vaginal or anal sex, both oral sex and HAI come with risk factors for acquisition and transmission of human immunodeficiency virus (HIV) [11] [12] [13] [14] and other bacterial and viral STDs, not limited to chlamydia, gonorrhea, syphilis, herpes, and human papillomavirus (HPV) infection. [14] [15] [16] [17] Likewise, both behaviors have been linked to cancer: anal sex with anal cancer in women and abnormal anal cytology, and oral sex and HPV have been associated with oropharyngeal cancer. [17] [18] [19] Most extragenital infections are asymptomatic, and research suggests they can be transmitted to sexual partners when sexual contact is made with infected anatomical sites (ie, rectum to urethra during anal sex or pharynx to urethra during oral sex. 20 Consequently, untreated extragenital infections can serve as a reservoir for ongoing STD transmission and may also lead to increased HIVacquisition. 20 Concerning HAI, women are especially vulnerable to STD/HIV acquisition, because receptive anal sex carries a higher transmission risk. 13 Despite these risks, condom use during last oral and anal sex remains relatively uncommon among heterosexuals. 2, 5, 7, [21] [22] [23] [24] Leichliter et al. found that less than a quarter of men and women had used a condom at last anal sex and less than 7% at last oral sex. A 2009 national probability sample of males and females aged 14 to 94 years found that condom use during the past 10 anal sex events was lower among women than men (13% vs. 26%). 25 A more recent US national probability study examining condom use among adolescents and young adults found that condom use at last oral sex was reported by only 8% of females and 9% of males. 9 Females aged 20 to 24 years and 18 to 19 years had significantly lower odds of reported condom use at last sex compared with those aged 15 to 17 years. 9 The same study found that females aged 20 to 24 years had almost double the odds of reporting 2 or more oral sex partners compared with those aged 15 to 17 years.
For the third consecutive year, the United States has seen increasing rates of chlamydia, gonorrhea, and primary and secondary syphilis. 26 Adolescents and young adults (15-24 years) continue to make up most of the reported chlamydia (CT) and gonorrhea (GC) infections, but are now experiencing syphilis increases. 26 Despite these increases in STDs and the common practice of oral and anal sex among heterosexuals, extragenital screening for STDs among heterosexuals is not routine. 27 Several studies suggest that many CT/GC infections are being missed in heterosexuals due to the absence of extragenital screening and may range from 25% to 30% for GC and 14% to 44% for CT. 20, 27, 28 Given the low rates of condom use during anal and oral sex, the absence of a routine recommendation for extragenital screening, and the rising rates of STDs, it is important to examine recent heterosexual oral and anal sexual behaviors in the general population on a national level. This article updates the literature by describing: (1) the prevalence and correlates of heterosexual anal and oral sex; (2) factors associated with condom use at the most recent episode of heterosexual anal and oral sex; and (3) the prevalence of having multiple heterosexual anal, oral, and vaginal sex partners.
MATERIALS AND METHODS
We used survey data from the 2011 to 2015 National Survey of Family Growth (NSFG). The NSFG is a nationally representative, multi-stage probability sample of men and women in the US household population ages 15 to 44 years. 29s The response rate for 2011 to 2015 was 71.0% and included 20,621 respondents (11,300 women; 9321 men). The NSFG includes oversamples of non-Hispanic blacks, Hispanics, and adolescents. Sensitive survey questions, such as anal and oral sex, were asked using audio computer-assisted self-interview (ACASI). All participants provided informed consent, and the survey was approved by the US Centers for Disease Control and Prevention's (CDC) institutional review board. More detailed information of the survey design and sample have been published elsewhere. The sexual behavior variables included in this analysis were asked in the ACASI portion of the survey. Using a similar methodology to Leichliter et al. only data specific to oral and anal sex with opposite-sex partners are included. Thus, when we use " oral sex" and "anal sex" we are referring to oral or anal sex with an opposite-sex partner only (also referred to throughout as heterosexual oral and anal sex). Heterosexual oral sex was focused on giving and receiving this type of sex: (1) have you given oral sex to an opposite-sex partner? (2) Have you received oral sex from an opposite-sex partner? The time frame for oral and anal sex was the respondent's lifetime. Participants were also asked about condom use at last oral and anal sex and last fellatio. Additionally, participants were asked the number of anal, oral, and vaginal sex partners they had in the past 12 months, separately; individuals were defined as having multiple sex partners in the past 12 months for each type of sex, separately, when they reported 2 or more sex partners in the past year for that type of sex. A survey item asking "In the last 12 months, did you have sex with any (opposite-sex partners) who were also having sex with other people at around the same time" was used to delineate having a nonmonogamous sex partner in the past 12 months.
The primary outcomes assessed were (1) lifetime heterosexual anal and oral sex; (2) condom use at last anal sex and last fellatio (limited to those who engaged in the relevant behavior); and (3) multiple oral, anal, vaginal sex partners in last 12 months. For correlates, we included several demographic variables associated with anal or oral sex in previous research 2 : age, race/ethnicity, and marital status. We also included 2 measures to assess sexual risk: (1) having a nonmonogamous sex partner in last 12 months (ie, a partner who was also having sex with other people at around the same time) and (2) number of lifetime sex partners (calculated based on self-report of ever having vaginal, oral or anal sex).
Statistical Methods
We used SAS (Release 9.3, SAS Institute, Cary, North Carolina) survey procedures for basic frequency and bivariate analyses. To account for complex sampling methods, we used SUDAAN (Release 11.0.1, Research Triangle Institute, Research Triangle Park, North Carolina) to calculate confidence intervals (CI), standard errors (SE), and significance testing. To yield national estimates for the US population aged 15 to 44 years, all analyses were weighted; complex sampling procedures used for the NSFG (e.g., strata and cluster variables) were applied. Men and women were examined as separate, distinct groups, similar to previous STD-related research.
2,30s-33s Among men and women, we examined potential associations between demographic and sexual risk correlates and the 3 groups of outcome variables, separately. For bivariate comparisons, we used χ 2 and t tests; logistic regression models included variables significant at P less than 0.25, 2,34s and variables were considered significant contributors if the 95% CI did not contain 1.0. Analyses for lifetime sexual behaviors included all respondents, whereas those for sexual behaviors in the past 12 months were limited to respondents who (1) had any type of sex in the past 12 months and (2) who reported ever engaging in the relevant type of sex. Adjusted models of lifetime sexual behaviors are limited to sexually active (vaginal, anal or oral sex in the past 12 months) respondents given that we included a measure of recent sexual behavior (nonmonogamous sex partner) in the models.
RESULTS

Anal and Oral Sex (Lifetime) and Condom Use (Last Sex): Bivariate Analyses
Overall, 33.2% (95% CI, 31.9-34.7) of women and 37.7% (95% CI, 35.9-39.5) of men had ever engaged in anal sex, including approximately 11% of adolescents aged 15 to 19 years (Tables 1 and 2 ). Over 75.0% of males and females aged 15 to 44 years reported ever receiving or giving oral sex. For both females and males, the prevalence of lifetime anal and oral sex significantly differed (P < 0.05) for all of the demographics that we examined. For both females and males, the prevalence of condom use at last anal and oral sex differed (P < 0.05) by the following demographics: age, race/ethnicity, marital status. For women, condom use at last oral sex differed by number of lifetime sex partners (P < 0.05), and condom use at last anal sex met the inclusion criteria for the multiple logistic regression models. For men, nonmonogamous sex partner was significantly associated with condom use at last anal and oral sex (P < 0.05), but number of lifetime sex partners was significantly associated with condom use at last oral sex only (P < 0.05).
Multiple Logistic Regression Models Anal Sex (Lifetime)
In adjusted analyses, several factors were associated with having ever engaged in HAI (Tables 3 and 4) . Men and women aged 20 to 24, 25 to 34, and 35 to 44 years had elevated odds of ever having HAI compared to their adolescent counterparts. Black women (adjusted odds ratio [AOR], 0.5; 95% CI, 0.4-0.6) were less likely to have engaged in anal sex than white women. Similarly, Hispanic (AOR, 0.7; 95% CI, 0.6-0.9) and black men (AOR, 0.4; 95% CI, 0.3-0.6) were less likely than white men to have engaged in HAI. In both men and women, those who had a nonmonogamous sex partner in the past 12 months were more likely to have ever had anal sex than those who did not have this type of partner. Formerly married (AOR, 2.5; 95% CI, 1.9-3.3) and currently cohabiting men (AOR, 1.9; 95% CI, 1.5-2.4) were more likely than those who had never married to have engaged in HAI; a similar pattern emerged in women. A higher number All data are % (95% CI) with the exception of number of lifetime sex partners which reports the SE. M reported are for the "yes" outcome). Each cell represents the proportion of people in a given group who reported "yes" to engaging in that sexual behavior. N varies by bivariate comparison given differences in missing data. *Based only on those who ever had anal sex. All data are % (95% CI) with the exception of number of lifetime sex partners which reports the SE (M reported are for the "yes" outcome). Each cell represents the proportion of people in a given group who reported "yes" to engaging in that sexual behavior. N varies by bivariate comparison given differences in missing data. *Based only on those who ever had anal sex. † Refers to oral-penile sex only (fellatio) and is based only on those who had fellatio. ‡ Data shown are for respondents who reported that they engaged in the outcome. SE, standard error; M, mean.
of lifetime sex partners and having a nonmonogamous partner in the past 12 months were associated with a history of HAI in both women and men.
Oral Sex (Lifetime) Oral sex increased by age among men and women, with the older age groups more likely to have given oral sex compared to adolescents. Racial minorities were significantly less likely than their white respondents to have ever given or received oral sex. Marital or cohabitating status was not associated with receiving or giving oral sex, with 1 exception. The odds of ever having given oral sex were higher for cohabitating men than for never-married men (AOR, 1.6; 95% CI, 1.1-2.3). In most instances, having a nonmonogamous partner in the past 12 months, and a higher number of lifetime partners were associated with giving and receiving oral sex in women and men.
Condom Use at Last Anal and Oral Sex
In women and men, there was no association between age groups and condom use at last anal or oral sex; however, there were differences across marital status and race/ethnicities. Hispanic and black women were more likely than white women to use a condom at last anal sex (AOR, 1.5; 95% CI, 1.0-2.2 and AOR, 1.7; 95% CI, 1.3-2.3) and at last oral sex (AOR, 2.2; 95% CI, 1.6-3.0 and AOR, 2.1; 95% CI, 2.0-3.7). The odds of condom use during last anal (AOR, 2.3; 95% CI, 1.7-3.1) and oral sex (AOR, 4.1;95% CI, 3.0-5.7) were higher for black men than that for white men. Similarly, Hispanic men were more likely than white men to report condom use at last anal sex (AOR, 1.9; 95% CI, 1.4-2.5) and oral sex (AOR, 3.1; 95% CI, 2.2-4.4). Condom use at last anal sex and oral sex was more likely among never married women compared to married, cohabitating, and formerly married women. Finally, having a higher number of sex partners in one's lifetime was associated with reporting condom use at oral sex in both women and men, but not anal sex.
Multiple Anal, Oral, and Vaginal Sex Partners (Past 12 Months)
Men had higher reports of having 2 or more anal, oral, and vaginal sex partners than women in the past 12 months (Table 5) . For women and men, race was associated with having multiple oral and vaginal sex partners (female oral, P = 0.0012; rest, P < 0.0001) with black respondents having the highest reports. Multiple anal, oral, and vaginal sex partners in the past 12 months was more common among adolescents compared with those aged 20 to 24 years, 25 to 34 years, and 35 to 44 years (female anal, P = 0.0038; rest, P < 0.0001). Marital or cohabitating status in both women and men was also strongly associated with having 2 or more anal, oral, and vaginal sex partners in the past 12 months (all P < 0.0001) with multiple partners more common among formerly married and never married. Likewise, in women and men, having a nonmonogamous sex partner was strongly associated with having multiple anal, oral, and vaginal sex partners in the past 12 months (all P < 0.0001). receiving oral sex appeared to slightly decrease among adolescent females (50% vs. 42%) and males (52% vs. 49%), respectively. The prevalence of condom use at last oral sex among men and women remained stable between the time periods at 6% and 7%. Condom use at last anal sex among adolescent females increased from 26% to 32% and among males from 34% to 46%. These findings are consistent with previous studies. 7,10,30s,35s,36s Similar to Leichliter et al. regression models showed that being white, 20-44 years old, and reporting a nonmonogamous partner was associated with history of anal sex. Being white, aged 20 to 24 years, 25 to 34 years, and 35 to 44 years, married, and having higher numbers of lifetime sex partners were associated with having ever given oral sex in both men and women; giving oral sex was also associated with having a nonmonogamous sex partner in men. Formerly married and currently cohabitating women and men were more likely to have ever had anal sex, relative to their counterparts. Having multiple anal, oral, and vaginal sex partners in the past year were most common among adolescents, persons who were never or formerly married, and those who also had a nonmonogamous partner in the past year. Although the prevalence of multiple anal sex partners in the past year was low, a substantial minority of respondents had multiple oral or vaginal sex partners, with black respondents having highest reports by race/ethnicity. Similar to Leichliter et al., white respondents were less likely to use condoms when engaging in HAI and oral sex; however, condom use remains low across all racial/ethnic groups.
We found that having multiple anal, oral, and vaginal sex partners in the past 12 months was more common among adolescents compared with those aged 20 to 24 years, 25 to 34 years, and 35 to 44 years. Multiple sequential partners in youth are common given the short duration of their relationships (39s). However, their tendencies to report incorrect and inconsistent condom use paired with other high-risk behaviors such as alcohol and drug use puts them at greater risk for STD acquisition, including HIV (39s-41s). Additionally, formerly married and never married respondents reported multiple sex partners more frequently than did currently married and cohabitating individuals, suggesting that separated/divorced individuals could have similar risk behaviors as never married individuals. Other studies have noted a greater number of recent sex partners among formerly married/separated women compared to never married women and more nonmonogamous partnerships among formerly married and never married men and women compared with their married counterparts.
40s-41s Electronic medical records could prompt providers when a patient has experienced a change in marital/relationship status triggering different counseling and STD screening needs.
This study is limited in that our data are based on selfreports and may be subject to bias. For example, age-related recall bias may have been an issue for older individuals. Someone in their 40s may not be able to recall if they used a condom during last anal sex, which may have occurred in their 20s, but our goal was to examine prevalence and correlates among the US population during this time. Self-reported data of sensitive questions like oral and anal sex were captured using ACASI, which was designed to help minimize underreporting due to social desirability bias. Additionally, a temporal association between sexual behavior correlates, oral and anal sex, and condom use for oral and anal sex could not be detected because of differences in time frames for some survey items. Partner-level associations with oral and anal sex were also not possible because the questions pertaining to oral and anal sex were not partner specific. Using lifetime measures to capture behavior, particularly with regard to associations with age can limit the findings given that older persons have had more time to engage in the behavior. We tried to counteract this by also examining condom use at last sex, and multiple sex partners in the past 12 months. Anal and oral sex continue to be common sexual practices among heterosexuals, and given the low rates of condom use during these behaviors and rising rates of STDs, oral, and anal cancers, STD prevention strategies are still needed. The CDC recommends taking a sexual history as part of the clinical encounter to address risk reduction (44s). Providers can encourage risk reduction through addressing the benefits of condom use, abstinence and reducing the number of sex partners, and preexposure HPV vaccination. Better tailored messaging around condom use during HAI may be necessary as this research found that approximately 40% of men and women reported ever having anal sex by the age of 35 years. 2 Women may be unaware of the risks of HAI because counseling tends to focus on transmission via vaginal sex, 2, 12 and there is no risk for pregnancy during anal sex. Future discussions are needed regarding the benefits of extragenital STD testing for heterosexuals as 1 study found that almost 1 in 2 rectal CT/GC infections might not have been detected through genital testing. 40s Although not currently recommended by CDC or the US Prevention Services Task Force, providers may want to consider pharyngeal and rectal screening for at-risk patients when indicated by a sexual history. Potential extragenital screening could include asymptomatic patients and patients who do not report condomless sex, because patients are not always honest about their sexual behaviors and history. 20 More frequent screening of extragenital sites among high-risk heterosexuals may have the potential to interrupt STD and HIV transmission.
